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(54) Method for preventing or treating cerebrovascular disease employing the ACE-inhibitor ceronapril. 



■57) A method is provided for preventing or treating cerebrovascular disease wherein the angiotensin 
converting enzyme inhibitor ceranapril is administered in an amount below the threshold level for 
lowering blood pressure, to prevent onset of cerebrovascular disease or during and/or after a 
cerebrovascular episode. 
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This invention concerns the further medical uses of ceronapril, particularly those set out in the claims. 
^ In accordance with the present invention, a method is provided for preventing or treating cerebrovascular 
disease, including preventing onset of cerebrovascular disease, and/or intervening during and/or after a cere- 
brovascular episode, in a mammal iajvspecies, wherein a therapeutically effective amount of the angiotensin 
converting enzyme (ACE) inhibitor Jgronapril) which amount is below the threshold level for lowering systemic 
blood pressure, is systemically such&sorally^ or parenterally, administered prior to, during or after a cerebrovas- 
^ cular episode, as soon after the episode as possible (starting at the acute phase), over a prolonged period. 
The term "cerebrovascular disease" or "cerebrovascular episode" as employed herein refers to a transient 
ischemic attack or(stroke)including ischemic or hemorrhagic episodes, which involve an intra- or extracranial 
10 disturbance or intentrpflon in arterial blood flow (cerebral infarction due to thrombosis or embolism from an 
atherosclerotic plaques or other cause). 

The term "acute phase" of a stroke refers to the period immediately following a stroke during which there 
is a rapid onset of symptoms. 

CeronaprB, which is employed in the method of the invention, is an angiotensin converting enzyme inhibitor 
15 having the chemical name (S)-1-[6-amincH2-[[hydroxy-(4-phenylbutyl)phosphinyl]oxy]-lHDxohexyl]-L-proline 
(also identified as SQ29.852) and is covered by U.S. Patent Nos. 4,452,790 and 4,745,196. 

Where the patient to be treated in accordance with the present invention is normotensive or hypertensive, 
ceronapril will be administered in amounts below that required to cause hemodynamic effects, that is below 
that required to cause a significant reduction in blood pressure. By the term "significant" reduction (or lowering) 
20 in blood pressure is meant a reductiojijn blood pressure of at least about 10%. 

Inasmuch as the amount of deTonapnT^mployed will be below the threshold level for significantly lowering 
systemic blood pressure, it is deaf^haHne mode of action of the ceronapril in the method of the invention is 
other than a cardiovascular effect and does depend on a change of systemic blood pressure. For example, it 
is theorized that the mode of action of the ceronapril may be augmentation of cerebral blood flow at the site of 
25 the lesion, protection at the cellular level and/or modulation of the ischemic injury cascade. 

In carrying out the method of the present invention, the ceronapril may be administered to mammalian 
species, such as monkeys, dogs, cats, humans, etc., and as such may be incorporated in a conventional sys- 
temic dosage form, such as a tablet capsule, elixir or injectable. The above dosage forms will also include the 
necessary carrier material, excipient, lubricant, buffer, antibacterial, bulking agent (such asmannitol), anti-oxid- 
30 ants (ascorbic acid of sodium bisulfite) or the like. Oral dosage forms are preferred, although parenteral forms 
are quite satisfactory as well. 

The dose administered must be carefully adjusted according to age, weight and condition of the patient, 
as well as the route of administration, dosage form and regimen and the desired result. 

Thus, for oral administration, a satisfactory result may be obtained employing ceronapril in tablets or cap- 
35 sules in an amount within the range of from about 0.5 to about 30 mg per day and preferably from about 1 0 to 
about 25 mg per day, which is below the usual dosage of a minimum of about 40 mg per day required to sig- 
nificantly lower blood pressure in a hypertensive patient. 

For parenteral administration, ceronapril will be employed in an amount within the range of from about 0.3 
mg to about 20 mg per day and preferably from about 6 mg to about 15 mg per day. 
40 Regardless of mode of delivery or dosage form, the amount of ceronapril administered will be below that 

required to significantly lower systemic (diastolic) blood pressure in a hypertensive patient, that is a blood press- 
ure lowering of less than about 10%. 

The compositions described above may be administered in the dosage forms as described above in single 
or divided doses of one to four times daily. It may be advisable to start a patient on a low dose and work up 
45 gradually to a high dose. 

Tablets of various sizes can be prepared, e.g., of about 2 to 500 mg in total weight, containing one or both 
of the active substances in the ranges described above, with the remainder being a physiologically acceptable 
carrier of other materials according to accepted pharmaceutical practice. These tablets can, of course, be 
scored to provide for fractional doses. Gelatin capsules can be similarly formulated. 
so Liquid formulations can also be prepared by dissolving or suspending ceronapril in a conventional liquid 

vehicle acceptable for pharmaceutical administration so as to provide the desired dosage in one to four teas- 
poon sful. 

Such dosage forms can be administered to the patient on a regimen of one to four doses per day. 

In formulating the compositions, ceronapril, in an amount described above, is compounded according to 
55 accepted pharmaceutical practice with a physiologically acceptable vehicle, carrier, excipient, binder, preser- 
vative, stabilizer, flavor, etc., in the particular type of unit dosage form. 

Illustrative of the adjuvants which may be incorporated in tablets are the following: a binder such as gum 
tragacanth, acacia, corn starch or gelatin; an excipient such as dicalcium phosphate or cellulose; a disinteg- 
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rating agent such as corn starch, potato starch, alginic acid or the like; a lubricant such as stearic acid or mag- 
nesium stearate; a sweetening agent such as sucrose, aspartame, lactose or saccharin; a flavoring agent such 
as orange, peppermint, oil of wintergreen or cherry. When the dosage unit form is a capsule, it may contain in 
addition to materials of the above type a liquid carrier such as a fatty oil. Various other materials may be present 

s as coatings or to otherwise modify the physical form of the dosage unit For instance, tablets or capsules may 
be coated with shellac, sugar or both. A syrup of elixir may contain the active compound, water, alcohol or the 
like as the carrier, glycerol as solubiiizer, sucrose as sweetening agent methyl and propyl parabens as pre- 
servatives, a dye and a flavoring such as cherry or orange. 

Some of the active substances described: above form commonly known, pharmaceutical^ acceptable salts 

10 such as alkali metal and other common basic salts or acid addition salts, etc. References to the base subatances 
are therefore intended to include those common salts known to be substantially equivalent to the parent com- 
pound. 

The formumations as described above will be administered for a prolonged period, that is, for as long as 
the potential for cerebrovascular disease remains or the symptoms continue. Sustained release forms of such 
15 formulations which may provide such amounts biweekly, weekly, monthly and the like may also be employed. 
A dosing period of at least one to two weeks are required to achieve minimal benefit 

The following Examples represent preferred embodiments of the present invention. 

Example 1 

20 

A ceronapril formulation suitable for oral administration in inhibiting onset of and/or treatings cerebrovas- 
cular disease during and/or after an attack is set out below. 

1000 tablets each containing 10 mg of (S)-1-[6-amino-2-{[hydroxy(4-phenylbutyl)phosphinyl]oxy-1-oxo- 
hexyl]-L-proline were produced from the following ingredients. 



( S )-l- [6-Amino-2- [ [hydroxy (4 -phenyl- 
butyl )phosphinyl ] oxy-l-oxohexyl ] - 



L-proline ( ceronapril ) 


10 


9 


Com starch 


50 


9 


Gelatin 


7. 


5 


Avicel (microcrystalline cellulose) 


25 


9 


Magnesium stearate 


2. 


5 



The ceronapril and com starch are admixed with an aqueous solution of the gelatin. The mixture is dried 
and ground to a fine powder. The Avicel and then the magnesium stearate are admixed with the granulation. 
40 This is then compressed in a tablet press to form 1 000 tablets each containing 1 0 mg of active ingredient which 
is used for cerebrovascular disease as outlined above. 

Example 2 

45 1000 tablets each containing 20 mg of ceronapril are produced from the following ingredients: 

Ceronapril 20 g 

Lactose 1 00 g 

Avicel 150 g 

Corn starch 50 g 

so Magnesium stearate 5 g 

The ceronapril, lactose and Avicel are admixed, then blended with the com starch. Magnesium stearate 

is added. The dry mixture is compressed in a tablet press to form 1000 505 mg tablets each containing 20 mg 

of active ingredient. The tablets are coated with a solution of Methocel E 15 (methyl cellulose) including as a 

color a lake containing yellow #6. The resulting tablets are useful in inhibiting onset of and/or treating cereb- 
55 ro vascular diasease during and/or after an episode. 
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Example 3 

Two piece #1 gelatin capsules each containing 20 mg of ceronapril are filled with a mixture of the following 
ingredients: 

Ceronapril 20 mg 

Magnesium stearate 7 mg 
USP lactose 193 mg. 

The resulting capsules are useful in inhibiting onset of cerebrovascular disease and/or treating cerebrovas- 
cular disease during and/or after an episode. 

Example 4 



An injectable solution for use in inhibiting onset of cerebrovascular disease and/or treating cerebrovascular 
disease during and/or after an episode is produced as follows: 

15 Ceronapril 50 mg 

Methyl paraben 5 mg 

Propyl paraben 1 mg 

Sodium chloride 25 g 

Water for injection qs. 5 1. 

20 Ceronapril. preservatives and sodium chloride are dissolved in 3 liters of water for injection and then the 

volume is brought up to 5 liters. The solution is filtered through a sterile filter and aseptically filled into presteri- 
lized vials which are then closed with presterilized rubber closures. Each vial contains 5 ml of solution in a con- 
centration of 10 mg of ceronapril per ml of solution for injection. 
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1. Use of ceronapril for the manufacture of a medicament for preventing onset of or treating cerebrovascular 
disease. 

2. Use of ceronapril for the manufacture of a medicament for treatment of a cerebrovascular episode in a 
patient. 

3. Use of ceronapril for the manufacture of a medicament for treatment of a post-stroke condition in a patient. 
/ 4. Use of ceronapril for the manufacture of a medicament for preventing onset of cerebrovascular disease. 

5. Use as defined in any preceding claim wherein the ceronapril is to be administered in an amount below 
the threshold level for significantly lowering blood pressure in a hypertensive patient 

6. Use as defined in any preceding claim wherein the ceronapril is to be administered orally. 

7. Use as defined in claim 6 wherein the ceronapril is to be administered in an amount within the range of 
from about 0.5 to about 30 mg per day. 

8. Use as defined in claim 7 wherein the ceronapril is to be administered in an amount within the range of 
from about 10 to about 25 mg per day. 

9. Use as defined in any one of claims 1-5 wherein the ceronapril is to be administered parenterally in an 
so amount within the range of from about 0.3 to about 20 mg per day. 

10. Use as defined in claim 9 wherein the ceronapril is to be administered parenterally in an amount within 
the range of from about 6 to about 1 5 mg per day. 

55 11. Use as defined in any preceding claim wherein ceronapril is to be administered to a normotensive patient. 
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